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5 Lecture of Operation Research 2 



Changes affecting feasibility: 

> Change R.H.S of a constraint. 

> Addition of a new constraint. 



Feasible range of b t Where b t : is the R.H.S of the constraint. 
b t -> b t + d t 



New 

Sol. 

column 



IM 





\ bl 1 




- 




b t + d t 


= 






I b m J 




- 



> 



Find the feasible range of b 2 where: 



'Orginal' 
Sol. 




"6" 
8 


ution 
. column . 




1 

2. 



IM 



2/3 -1/3 

-1/3 2/3 

-1 110 

-2/3 1/3 1 



To get the range we will exchange b 2 with b 2 + d 2 



New 

Sol. 

col 

umn. 



2/3 -1/3 

-1/3 2/3 

-1 110 

-2/3 1/3 1 



6 
8+ d 2 

1 
. 2 



(4-f-f) 

( _ 2+ ±£ + ^) 

(-6 + 8 + d 2 + 1) 
(-4 + f + f + 2) 



The solution is feasible when 



(4-f-f) 

(-6 + 8 + d 2 + 1) 
(-4 + f + ^+2). 



> 



-M Range £^j j^^t lSj^j jl u^ j^» 4_iLkAj ^UlU ^1 aj^?JI Solution -M ^j^c- (>q j>^v> J£ ^kU ^^ 

. Z? 2 -^ Range £^a <^j d 2 



3 3 — 


d 2 > -3 < 4 


-2+^ + ^>0 -» 

3 3 


d 2 >-5 


-6 + 8 + d 2 + 1 > 


-» d 2 >-3 


-4 + 5 + ^+2 >0 

3 3 


-» d 2 > -2 



^al£j A£> Qli bJj)K~k^\A dy _ll <^_fljjJolj ^I^C^l Jaa. ^jJC AjLoiajI fi^Ji^ 



-5 -3 



Then the range of d 2 will be : 

-2 < d 2 < 4 
Then the range of b 2 will be : 

-2 + 8 < 6 2 < 4 + 8 

6 <b 2 <12 

2- Addition of a new constraint ( not redundant constraint) : 

Constraint -M c*% A:s ^ a ^ <J^ ^^ Constraint -M c3^? j^ ls*^ ^ Optimal Solution -1! ^^ Vjl 

. Still Feasible l$^- J& lMj Feasibility Jl c^ jSfc ^ ^-^ ^ ^ 

Example no. 2: 



Basic 


XI 


X2 


SI 


S2 


S3 


S4 


Sol. 


z 








1/3 


4/3 








38/3 


X2 





1 


2/3 


-1/3 








4/3 


XI 


1 





-1/3 


2/3 








10/3 


S3 








-1 


1 


1 





3 


S4 








-2/3 


1/3 





1 


2/3 



Find the effect of adding a new constraint: 

a) X 1 < 4 



«V Vj Constraint -II <i*=^> lS-^ ^ Optimal solution -II <-j>5a 

Xj = 10/3 J cs-^ 



10/3 < 4 
Then the solution still feasible. 



Zi = 10/3 



X* 2 = 4/3 



Z* = 38/3 



b) *! < 3 



10/3^- 



Then the current O.S doesn't satisfy the additional constraint and the new solution is not 
feasible. 



*i + S s = 3 

feasibility-^ ^KLa lU< jU^ Dual Simplex J*.' talj Jj^t ^ ^?^ Constraint -^ 



IAjA 



Basic 


XI 


X2 


SI 


S2 


S3 


S4 


S5 


Sol. 


Z 








1/3 


4/3 











38/3 


X2 





1 


2/3 


-1/3 











4/3 


XI 


1 





-1/3 


2/3 











10/3 


S3 








-1 


1 


1 








3 


S4 








-2/3 


1/3 





1 





2/3 


S5 








1/3 


-2/3 








1 


-1/3 


z 








1 











2 


12 


X2 





1 


1 /2 











-1/2 


3/2 


XI 


1 

















1 


3 


S3 








-1/2 





1 





3/2 


5/2 


S4 








-1/2 








1 


Vi 


1 / 2 


S2 








-1/2 


1 








-3/2 


Vi 



The New Optimal solution: 

XI = 3 XI = 3/2 

Changes affecting optimality : 

1. Change in objective function coefficient ( Cj ). 

Home Work 
Find the new optimal solution: 



Z* = 12 



Basic 


XI 


X2 


SI 


S2 


S3 


S4 


Sol. 


Z 








1/3 


4/3 








38/3 


X2 





1 


2/3 


-1/3 








4/3 


XI 


1 





-1/3 


2/3 








10/3 


S3 








-1 


1 


1 





3 


S4 








-2/3 


1/3 





1 


2/3 



a. if Objective Fun. Max Z = 3 X,+ 2 X 2 becomes 

Max Z = 5X 1 +AX 2 + 0S 1 +0S 2 + 0S 3 + QS i 



( Y 1 Y 2 Y 3 Y 4 ) = ( 4 5 ) 



2/3 -1/3 

-1/3 2/3 

-1 110 

L— 2/3 1/3 1. 



= (1 2 0) 



Y{=1 



K* = 2 



Yo=0 



y: = o 



b. if Objective Fun. MaxZ = 3^+2X2 becomes 


Max Z = 4 X t + 1 X 2 \- S ± + S 2 + 5 3 + S 4 




' 2/3 -1/3 0" 




( n y 2 y 3 y 4 ) = ( i 4 o o ) 


-1/3 2/3 

-1 110 

.-2/3 1/3 1. 


= ( 7/3 -2/3 ) 


17=7/3 r 2 * = o y 3 * = o r 4 * = -2/3 


c. Find the range of C x to keep the solution optimal . 


Max Z = 3X 1 +2X 2 +0S 1 +0S 2 +0S 3 +0S 4 




" 2/3 -1/3 0" 




( Y t Y 2 Y 3 7 4 ) = ( 2 3 +d! ) 


-1/3 2/3 

-1 110 

.-2/3 1/3 1. 


!_* 4 2^ 

v 3 3 3 3 ' 


J cjXjU^ l.jj^a ^ Maximization l$^ <ft^lj Optimal <£ J^4j JaJl ^1 Range -11 j^- ^ 


C5% Max a]Iu»aII jLSilc <-^j* U ji^» U Ijjj£j f jVj Basic -11 ^>^ c^ uPj^j* lA* <^1 Variable 


C- -Si Range ^ . u>^ ^j di -Si Range s-^lj j^^l lSj^ jl o* j^l Igjl^ft \$ n->» ^1 cLl}UU_a]I 


Coeff. Of S x in z-row: 


1 3 3 


i-^ 1 >0 d x <1 

3 3 l 


Coeff. Of Si in z-row: 


1 3 3 


4 -+ 2 -±>0 di>-2 

3 3 x 


-2 < dj < 1 


3-2<Ci < 3 + 1 


1 < Cj < 4 


/O /(o)/?^ 


C/^Spsi ^li/) sites 



